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ABSTRACT 
 
The Millennium Development Goals’ target to halve the proportion of people who suffer from 
hunger is extremely important in southern Africa, where food security has become increasingly 
problematic over the last 20 years. One "quick-win" proposal is replenishment of soil nutrients 
for smallholder farmers, through free or subsidised chemical fertilisers. Other proposals include 
appropriate irrigation technology, improved inputs and interventions targeted at women.  
 
Analysis of over 10 years of agro-hydrological and agro-economic studies from southern African 
show that a different approach is required to interventions proposed. There are sustainability 
problems with free chemical fertiliser: much of the costs are transport and ancillary costs. 
Furthermore, recent studies in Zimbabwe and Mozambique show that significant increases in 
yield can only be obtained when soil fertility management is combined with good crop 
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husbandry, e.g. timely planting and weeding. Ongoing replenishment of fertility would be 
dependent on a continued free or subsidised supply, transport system and so on. 
 
Increasing access to irrigation will help, but is not the only solution and cannot reach even a 
majority of farmers. It has been determined that short dryspells are often the major cause of low 
yields in sub-Saharan Africa. Soil-water conservation approaches, e.g. off-season weeding and 
conservation tillage, can reduce risk and increase yield. 
 
The following specific recommendations are made for urgent interventions to contribute 
sustainably to food security in southern Africa: (i) To increases access to fertiliser, consider 
development of strong input markets at end-user level distribution subsidies at transport level, to 
increase access to fertiliser. (ii) Intensification of technology transfer, focusing on capacity 
building for transfer of existing technologies and much closer collaboration between state and 
NGO sectors and agronomists and water engineers. (iii) Increasing the uptake of soil-water 
conservation methods, including conservation tillage and weeding, and supplementary irrigation 
for dryspells, through investments in farmer training. (iv) Linking crop development strategies to 
livestock development practices and strategies. (v) Investment in interventions to decrease soil 
degradation, especially on grazing lands. (vi) Freeing up women's labour (access to drinking 
water, cooking fuel). (vii) Improved access to produce markets, especially for landlocked 
countries, including investments in price information dissemination and produce transport. 
 
Keywords: food security, soil fertility, soil-water conservation, livelihood strategies, Millennium 
Development Goals 
 
 
 
THE MILLENNIUM DEVELOPMENT PROJECT AND PROPOSALS FOR 
IMPLEMENTING THE GOALS 
 
The first Millennium development goal (MDG) aims to eradicate extreme poverty and hunger. 
Within goal 1, target 2 is to halve, between 1990 and 2015, the proportion of people who suffer 
from hunger. In order to achieve this, the Millennium Project proposes some initial, urgent 
measures and some longer term proposals. All of these proposals deal with interventions in 
agricultural production. 
 
The Millennium Project proposes a number of urgent interventions to be started immediately for 
quick results - these are what they the "quick-wins". In addressing food security (target 2), the 
Millennium Project proposes, as a quick-win, “a massive replenishment of soil nutrients for 
smallholder farmers on lands with nutrient depleted soils, through free or subsidised distribution 
of chemical fertilisers and agroforestry, no later than the end of 2006" (UN Millennium Project, 
2005a).  
 
The emphasis on smallholder farmers is based on an assessment that of the 850 million people 
living in serious and chronic hunger, approximately 50 % are smallholder farmers (FAO, 2004). 
For this reason, the Millennium Project recommendation on rural development and food security 
focus on improving the production and livelihoods of smallholder farmers. The Project's major 
concerns for agriculture are soil fertility, water resources management, access to improved 
varieties of crops and livestock and agricultural extension services (UN Millennium Project, 
2005b). 
 
Detailed intervention proposals include: 
1. Investments in soil health: application of mineral fertiliser, agroforestry (use of trees to 
replenish soil fertility), erosion control, return of crop residues to the soil. 
2. Appropriate irrigation technology, which the Millennium Project confusingly refers to as 
"small-scale water management": drip irrigation, wells, appropriate pumps and so on. 
3. Improved inputs: improved varieties of crops, pastures, livestock, trees and fish. 
4. Farm diversification to include higher value livestock and vegetables, once farm/household 
level food security has been achieved.  
5. Extension services require strengthening, especially at village level, in up-to date agricultural 
knowledge and participatory approaches to farmer training.  
6. Agricultural research requires investment at national level. 
7. Interventions must be targeted to ensure empowerment of women farmers, including women 
extension officer recruitment, inputs and promotion of women's property/tenure rights. 
 
The MDG target to halve the proportion of people who suffer from hunger is extremely 
important in southern Africa, where food security has become increasingly problematic in the 
last half-century. Recurrent droughts and inconsistent national and regional policies fail to 
provide adequate support to large scale and small scale producers, leading to a net decline in 
agricultural production in the region. The poor performance of agriculture in Africa has been 
well documented.  Food production per capita has not matched the growing population over the 
last 40 years (FAO, 2004). In Zimbabwe, for example, recurring drought conditions have 
reduced the annual maize harvest from a national consumption requirement of 1.8 million metric 
tonnes to around 600,000 metric tonnes (IRIN, 2005). 180 million of the world’s 800 million 
food insecure people live in sub-Saharan Africa, surviving on less than 1 US dollar per day. 
 
Therefore, implementation of the millennium development food security goals is critical to the 
maintenance and improvement of livelihoods in southern Africa. However, as this paper will 
show, developing solutions at a global level does not always capture properly the needs and 
challenges of regional contexts. This is particularly important in considering the "quick-win" 
strategies proposed by the Millennium Project. 
 
It is the hypothesis of this paper that whilst implementation of MDG target 2 is critical for 
southern Africa, the specific context of southern Africa requires a different approach (sometimes 
subtly different, sometimes dramatically different) to interventions proposed by the Millennium 
Project to work towards the MDGs. The specific hydrological and agro-hydrological conditions 
of southern Africa are particularly important. Accordingly, some modification of approach is 
called for, and is therefore proposed. 
 
CHALLENGES TO CROP PRODUCTION IN SOUTHERN AFRICA 
 
Context 
 
Africa’s population is expected to reach 1.2 billion by the year 2020, double the 1995 figures. It 
estimated that at least 25 % of the population will be undernourished and living in the dryland 
areas of sub-Saharan Africa, which already accommodate 70 % of the World’s poorest 
communities (Ryan and Spencer, 2001). Sub-Saharan Africa is the only region in the world 
where average food production per capita has been declining over the last 40 years. Yet 
agriculture continues to be the dominant economic activity, accounting for 70% of total 
employment, 40% of total exports and 34% of the GDP. 
 
Despite the technological advances in agricultural research in recent years, poverty, food 
insecurity and malnutrition still remain major challenges in sub-Saharan Africa (Sanchez and 
Swaminathan, 2005), yet agriculture is the main economic activity in the region. Added to this 
are natural and human-induced conflicts, and low investment in long term capacity building and 
research. Short-term land tenure arrangements implemented in some countries in the region 
sometimes do not encourage long-term investment on the land, especially where the tenure 
system is unclear or dynamic. That said, many improvements, especially in soil/water 
conservation, can be made on an annual rather than permanent basis – and thus under any tenure 
system. 
 
The most vulnerable groups are smallholder land users in the arid and semi arid lands (Freeman 
et al., 2002). Smallholder farmers make up more than half the population at risk from hunger, 
and in southern Africa cultivate on poor soils and unreliable rainfall is the main source of water 
(Twomlow and Bruneau, 2000). Crop yields are low and failures are frequent (Scoones, 1996), 
with more than one million people in the Limpopo basin depending on food aid in 2003 (Love et 
al., 2004). In this context, agricultural production in southern Africa faces a number of 
challenges, each of which has implications for the Millennium Project's intervention proposals. 
 
Water 
 
Smallholder agriculture in southern Africa is largely rainfed, and thus risky, with recurrent 
droughts and dryspells. Potential evapotranspiration exceeds rainfall for more than 6 months of 
the year. Rainfall is seasonal and highly variable. Annual rainfall for a single site can vary by up 
to 1000 mm from year to year (Twomlow and Bruneau, 2000) - although a drought year may 
easily record less than 250 mm, such as the 2004-2005 season in southern Zimbabwe and 
Mozambique. By the end of the dry season, i.e. just before planting, the top 0.3 m of the soil 
horizon frequently holds negligible water content (Twomlow and Bruneau, 2000). Furthermore, 
a number of climate change models predict that southern Africa shall experience significantly 
reduced precipitation and runoff over the next fifty years (Arnell, 2003; Moyo, 2005) – with food 
shortages a result (Cane et al., 1994; Du Toit et al., 2001). 
 
Frequently, the water yield from the developed surface water resource falls short of the demand, 
deficits being more evident during droughts (Nyabeze, 2004). Much of sub-Saharan Africa has, 
as a result of low conversion of rainfall to runoff, a precarious balance between available water 
resources and water demand (Mazvimavi, 2004). Even with such limitations, smallholder 
farmers have little access to blue water for irrigation (Love et al., 2004). This is partly due to a 
lack of investment targeting such developments, but also since, in some areas, there is a lack of 
suitable sites to establish further dams. Some catchments are already over-committed (Kabel, 
1984) and others offer few sites where a possible river stretch for impoundment is coupled with 
suitable soils. Furthermore, additionally, most southern African governments face a chronic 
shortage of funding for capital investments such as dams. 
 
Soils 
 
Smallholder farmers generally farm on poor quality sandy or sandy loam soils (Twomlow and 
Bruneau, 2000). Frequently, such soils are infertile, deficient in nitrates, phosphates and sulphur 
(Burt et al, 2001). This is especially the case in those countries were colonial imbalances in land 
distribution have not been adequately adjusted. Even in countries where such attempts have been 
made, smallholder farmers are generally confined to the poorer soils.  
 
Due to lack of investment in soil fertility amendments to cope with declining yields, farmers 
have extensified their cropping area. As soil fertility declined, farmers have maintained 
household food requirements by increasing the cropped area to compensate for lower yields. 
 
Economics and Livelihood Strategies 
 
The question of livelihood strategies is not addressed adequately in the MDGs. Rural families 
livelihood strategies are not necessarily geared directly to food production, many household have 
diverse coping strategies to ensure some degree of sustainable livelihoods. Livestock (which are 
not generally a food source but a strategic financial asset) are valued ahead of crop production. 
For example, farmers in many southern African countries prefer to feed crop residues to their 
cattle than to mulch or plough in the residues. This is despite the well-proven benefits in terms of 
soil fertility improvement, and also increased infiltration from precipitation (Bennie and 
Hensley, 2001). 
 
Furthermore, poor infrastructure and therefore poor internal market linkages discourage market-
oriented production. 
 
Studies have shown that poverty in southern Africa presents a greater driver to food insecurity 
than actual food production. It has been suggested that access to food can be a greater problem 
for households than absolute food availability (Misselhorn, 2005). This can be partly due to the 
fact that few smallholder farmers subsist entirely on their own production, and must still sell 
some produce to buy some of their food. Since it is well established that world food production 
is sufficient, but distribution inadequate (e.g. Myers, 1985), it is not logical to resolve food 
security problems by focussing solely on increasing production. 
 
Political Will 
 
The extent to which agricultural reform and revitalisation of agricultural practice (or the "green 
revolution") is a priority in southern Africa is limited, compared, for example, to prioritisation of 
land reform (changes in land distribution and tenure) (Moyo, 2004) or the commercialisation of 
agriculture. 
 
ADAPTING AND OPERATIONALISING THE MDGS FOR FOOD SECURITY IN 
SOUTHERN AFRICA 
 
Fertiliser 
 
The quick-win proposal on mineral fertiliser is especially difficult. Accelerating and increasing 
fertiliser use does not deal with the underlying causes of declining soil fertility in southern 
Africa. Thus, while an urgent and massive investment in mineral fertiliser will have a short-term 
impact, it is unlikely to make any impact on food security in the medium term. There are three 
basic issues, which are inter-related: Firstly, the initial soil fertility is often low (see above).  
 
The second issue contributing to declining soil fertility is that fertiliser usage is low in southern 
Africa, compared for example to India: 28 kg/ha compared to 62 kg/ha (Twomlow et al., 1999). 
The lower rate of fertiliser application reflects the much higher end user price of fertiliser in 
Africa. This is often due to transport and import costs, especially in landlocked countries. 
Smallholder farmers are generally living distant from the major urban centres of their countries, 
increasing transport costs for them. This leads to a vicious circle at the smallholder level where 
current recommendations are inappropriate: few farmers add positive experiences of heavy 
fertiliser use, thus there is little demand, and thus rural tradestores do not stock much variety of 
fertiliser. Occasional free fertiliser handouts, by government or NGOs, tend to destabilise the 
(small) local markets, in countries where fertiliser production is done by private companies – 
thus providing short-term benefits but medium-term problems. These ancillary costs will remain 
to limit smallholder farmers in southern Africa, even if the original procurement of fertiliser is 
free or heavily subsidised internationally.  
 
Thirdly, rising populations have placed an increasing burden on the soils farmed by smallholder 
farmers: in the last half-century in southern Africa the populations have increased dramatically, 
but the availability of land to smallholder farmers has not increased significantly in most 
countries. Thus a higher population is depending on the same area of semi-fertile land (Moyo, 
2004).   
 
It should be realised that a massive investment in mineral fertiliser does not address long term 
food security problems: there is no guarantee that such an investment would translate into a 
sustainable improvement in soil health. Ongoing replenishment of fertility would be dependent 
on a continued, guaranteed free or subsidised supply, transport system and so on. 
 
Finally, fertiliser is insufficient in itself to produce a major change in the food security situation. 
Major increases in yield can only be obtained when soil fertility management is combined with 
soil-water conservation practices such as timely planting and weeding, thus reducing periods of 
potential moisture stress/competition (Twomlow et al., 1999). For these reasons, massive 
investment in mineral fertiliser will not produce a “quick win” unless it is integrated with 
transport and other interventions. 
 
Water and Irrigation 
 
Irrigation schemes have a role to play, and smallholder irrigation schemes can become a critical 
common property resource (Samakande et al., 2004). However, such schemes also tend to over-
apply water (Senzanje et al., 2003), for a variety of reasons such as design and pricing policies, 
leading to problems during drought years. Poor water management on such schemes also leads to 
reduced yields (Samakande et al., 2004). Furthermore, access to irrigation water for the 
smallholder farmer remains limited. The Millennium Project recognises the limitations of large 
scale irrigation for food security in Africa and urges the use of appropriate irrigation technology 
such as low-cost drip kits. This can allow for greater access to irrigation, since the water and 
energy requirements are lower than conventional irrigation (Chigerwe et al., 2004). It can also 
allow for irrigation at smallholder household level, rather than smallholder scheme level. Drip 
technology on its own tends to improve water use efficiency, but sometimes does not increase 
yield (Maisiri et al., in press). A recent study showed that only 2 % of the beneficiaries had used 
the kit to produce the expected 5 harvests over 2 years, owing to problems related to water 
shortage and also pests and diseases. Conflicts between beneficiaries and water point committees 
or other water users developed in some areas especially during the dry season (Moyo et al., this 
volume). Thus the implementation of small-scale irrigation has to done in a manner to address 
these challenges. 
 
As an alternative to permanent irrigation, yields can be improved by short-term supplementary 
irrigation during dryspells (Falkenmark and Rockström, 2003; Nyamudeza, 1999; Rockström et 
al., 2003). As an alternative to dams, use can be made of rainwater harvesting technologies 
(Motsi et al., 2004) or accessing of alluvial aquifers (Dahlin and Owen, 1998). 
 
However, small-scale irrigation as promoted by the millennium project (e.g. Sanchez and 
Swaminathan, 2005) is not the only solution. Irrigation schemes can never benefit more than a 
small minority of farmers in a district – unless investment of an order of magnitude way beyond 
that proposed by the millennium project is made. To improve yield and livelihoods for a larger 
proportion of smallholder farmers, an approach of integrated soil and water management is 
needed for dryspell and drought mitigation. Short dryspells - not necessarily water scarcity 
measured at an annual scale - are often the major cause of low yields and loss of food security 
(Rockström et al., 2003). Improvements can be achieved through agricultural interventions in 
dryland farming (Twomlow et al., 1999). Some in field water management technologies, such as 
tied ridges, have proven effective at reducing runoff, thus increasing infiltration and water access 
to the crops (Heinrich, 2001; Motsi et al., 2004) - although uptake is variable (Twomlow et al., 
1999). Conservation tillage approaches, especially where they are adapted for use with animal 
traction, have proven very effective in increasing water availability to crops and decreasing land 
degradation (Kaumbutho and Mwenya, 2000; Twomlow et al., 1999). 
 
Effective weeding also increases both in-field water availability and crop yield. Biomass can be 
increased by a factor of four and water use efficiency (kg/mm) by a factor of five, for well 
weeded maize compared to an unweeded control (Twomlow et al., 1999). Weed growth 
influences negatively the availability of water in the soil profile, especially during dryspells 
(Twomlow and Bruneau, 2000). 
 
It is not only rainfed farming, but also smallholder irrigation schemes that can benefit from 
improved soil-water management (Samakande et al., 2004).  
 
Often, the problem is not physical scarcity of water, but rather the lack of integrated management 
approaches (linking crops, soil, water, climate), human and financial capacities and weak 
institutional arrangements. The new water governance in the Limpopo Basin countries enshrines 
principles of equity and user participation in decision-making (Love et al, 2004). Catchment 
institutions provide a possibility for progressive and sustainable, stakeholder-based water 
management (Manzungu and Mabiza, 2004; Savenije and van der Zaag, 2000; van der Zaag and 
Savenije, 2000). 
 
Improved Varieties 
 
Access to improved varieties for smallholder farmers is often limited, and faces many of the 
same limiting factors as fertiliser distribution. Furthermore, many classic "green revolution" 
improved varieties are not drought resistant – and produce the expected high yields only when 
free of water stress . Finally, if crop management is not improved at the same time as new 
varieties are adopted, the farmer will never see the real yield potential. 
 
Farm Diversification 
 
A significant level of farm diversification already exists in southern Africa, often focusing on 
livestock, as has been discussed under livelihood strategies above. However, additional farm 
diversification requires developments of a market for the new produce, and a transport strategy 
to ensure that the value added in the new produce is not lost to transporters. 
 
Women Farmers 
 
Women farmers actually spend substantial amounts of their time and labour on activities not 
directly connected with agricultural production. Thus developing improved efficiencies of 
transport and cooking fuels, and improving ease of access to water for domestic purposes would 
release a large proportion of the woman farmer's labour for her to invest on her farm. 
 
Extension Services 
 
In many countries in southern Africa, what is needed is not retraining of extension staff – much 
of the most recent knowledge is well known – but resources for expansion of service work and 
improvement of the conditions of staff to ensure capacity retention. 
 
THE WAY FORWARD 
 
The agricultural, climatic, sociocultural and economic context of southern Africa presents 
challenges that require modifications and alternatives to the interventions proposed by the 
Millennium Project to work towards the MDGs. The following specific recommendations are 
made for urgent interventions in agriculture in southern Africa, in order to contribute to food 
security: 
 
1. Interventions in inputs (seed and fertiliser) should not be simple subsidies, but should be 
sustainable investments targeted at either end-user level or at the transport and marketing 
system. This is recommended as an alternative to the once-off intervention proposed by the 
Millennium Project. Upgrading the transport and distribution system for inputs will have a 
longer term and more sustainable impact than free distribution of fertiliser for one or two 
seasons. Similarly, developing the market for inputs – especially for sale of small quantities 
of inputs – will allow a contribution from the small-scale enterprise sector. 
 
2. Intensification of investment in transfer of existing technology before development and 
promotion of new technologies. In some countries, farmers and even some government 
extension services are not aware of some of the developments within the last decade. 
 
3. Increasing the application and uptake soil-water conservation methods, including 
conservation tillage and weeding, and in supplementary irrigation. The interventions should 
be carried out mainly through intensive investments in farmer training, by collaborating 
government services (both agricultural extension and state water authorities) and NGOs. The 
approach must be participatory, to determine what techniques smallholder farmers have 
themselves found effective in the drier years. This has to be the priority area in extension 
work, as water management is often the limiting factor in yield and this proposed 
intervention is more practical and affordable than a massive expansion of irrigation. The 
amount of funding that can be mobilised internationally for MDG interventions would 
therefore be better targeted at on-farm water management than new irrigation schemes. The 
latter would, for the same amount of funding, benefit far fewer farmers and make a lesser 
contribution to food security. 
 
4. Water resources planning and evaluation is required before and during implementing 
irrigation interventions (whether conventional irrigation schemes, drip kit distribution or 
supplementary irrigation). It must be ascertained that the water supply assumed for an 
irrigation project is sufficient, sustainable and acceptable to the community (especially non-
beneficiaries). It is essential that the agriculturalists and the water engineers should engage 
with each other; preferably at the local government and water management area levels. 
 
5. Alternative livelihood strategies need developing and promoting, especially in the semi-arid 
to arid areas. One adaptation is to link crop development strategies to livestock development. 
However, for as long as rural populations increase, and expect to engage in agriculture as 
their major productive activity, without an increase in land allocation to smallholder farmers, 
soil fertility and food security will continue to decline, as land is over-utilised. Accordingly, 
investment should be made in developing non-agro-based livelihood strategies in marginal 
lands, including wildlife management, mining and so on. Given the extent to which poverty, 
rather than food production, influences food security in southern Africa, this could have a 
major impact. 
 
6. Freeing up women's labour is essential and can be promoted by improving access to drinking 
water and to cooking fuel (already recommended within other MDG targets). This will allow 
women to spend more of their time, and thus labour, on agricultural production. 
 
7. Investments in drivers for produce marketing, including the transport system and the 
provision of information on prices over radio and other media. 
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